Background/Aim: People suffering of diabetes increased significantly worldwide. Population, in Sub-Saharan Africa and mainly in Gabon, rely on medicinal plants to manage diabetes, as well in rural as in urban areas. This study aimed to survey a wide range of Gabonese plants for their antidiabetic activity. Materials and Methods: This study focused on the identification of medicinal plants used in the local treatment of diabetes mellitus. Ethnobotanical investigations were carried out in rural and urban areas of three provinces of Gabon using a semi-structured interview. Results: About 50 plant species belonging to 31 families and 50 genera were recorded, a majority of which have been documented previously to have medicinal properties. Most have documented antidiabetic properties with characterized therapeutic chemical compounds. Of the plant parts used for treatment, stem barks were employed most frequently (50%), followed by leaves (26%); the remaining 24% comprised roots, fibers, fruit, bulbs, flowers, rhizom, skin, and stem. Regarding the mode of preparation, decoction was the most widely used (58%), followed by maceration (18%) and infusion (14%). Almost all the plant products were administered orally (98%). Conclusions: Taken in concert, this study highlights the possibility of exploiting traditional knowledge of specific medicinal plants for the inexpensive treatment and management of diabetes.
INTRODUCTION
Diabetes mellitus is a metabolic disorder characterized by disruption of carbohydrate, fat, and protein metabolism. The disorder is associated with severe complications, including retinopathy, microangiopathy, and peripheral neuropathy [1] . Diabetes causes major economic losses worldwide and impedes country development [2, 3] .
The number of persons affected by diabetes is expected to reach 438.4 million worldwide in 2030 [4] . Only a fraction (49.3%) of the population in Africa has been tested for the disease [5] but, in sub-Saharan Africa alone, an estimated 10.4 million people lived with diabetes in 2007 [6] . In the central African country of Gabon, which has a population of ~1.7 million people [7] , 10.71% of the population has been diagnosed with this disease [8] . Since, pharmaceutical products used for the management of diabetes are expensive for rural populations and may induce serious side effects [9] , medicinal plants are used predominately to treat this disease. According to George et al. [10] , medicinal plants contain biologically active compounds with diverse therapeutic applications. For example, saponins and alkaloids in Alstonia boonei De Wild. have a diuretic effect and are utilized in the treatment of urinary edema and hypertension [11] . The fungicidal action of saponins in (Piptadeniastrum africanum Hoof. f.) Brenan provides another example [12] used in traditional medicine. In Gabon, 78.2% of the species of plants in forests are used medicinally by pygmies [13] , which exemplifies this country's botanical medicinal heritage. It is important to improve understanding of plants used by local people in the treatment of diabetes in Gabon and which may have beneficial applications for the world at large. The aim of this study is to survey a wide range of Gabonese plants for their antidiabetic activity. Studies were performed in villages and towns across three provinces in Gabon that represent different types of rainforest.
MATERIALS AND METHODS

Study Area
Gabon is a small francophone country located in Central Africa bordering the Atlantic Ocean at the Equator between the Republic of the Congo and Equatorial Guinea. The climate
Data Analysis
The frequency of citation (FC) of a plant species was evaluated using the following formula: FC = (Number of times a particular species was mentioned/Total number of times that all species were mentioned) × 100 [15, 16] . 
RESULTS
Demographic Characteristics
A total of 80 people were investigated, of which 68 informants had a rich knowledge of herbal medicine [ Table 2 ]. The balance did not report knowledge of medicinal plants and was excluded from further study. Of those that reported informations; 14 were patients with physician-diagnosed a diabetes mellitus or people were relatives of people suffering from diabetes, 29 were traditional healers, 10 were traditional health practitioners, and 15 were herbalists. More than half (65%) of the interviewees were male, and the average age of both sexes was approximatively 53 years with informants ranging in age until 70 years. More than half of all respondents (51.5%) were from rural areas, traditional healers who were the most numerous informants were mainly represented areas rural while herbalists and traditional health practitioners were only recorded that in urban areas.
Ethnobotanical Characteristics and Associated Knowledge
The species cited by respondents in this study were listed in alphabetical order by scientific name, local or vernacular name, family, genus, plants parts used, mode of preparation, mode of administration, and FC [ Table 2 ]. 50 species belonging to 31 families and 50 genus were used for the treatment of diabetes. The Annonaceae was the most commonly represented of all families [ Figure 2 ], with particular use of soursop Annona muricata L. Nine plant species were most cited by interviewers as a remedy for diabetes, of which Guibourtia tessmannii (Harms) J. Leonard (Caesalpinioideae) was the most frequent (7.14%) followed by A. boonei (Apocyanceae), Carica papaya Table 2 ]. Bibliographic research showed that about 94% of plants were well-documented in literature [ Table 3 ]. All 50 plants are used to prepare medicinal drugs individually or in various combinations.
The result shows that the most frequently used plant parts were stem barks (50%) followed by leaves (26%) and other plant parts (24%), including roots (6%), fibers (4%), bulbs, fruit, flower, rhizom, skin, and stem (2% each) [ Figure 3 ]. Most components were prepared by decoction (58%). Maceration (18%) and infusion (14%) were other modes of preparation and use, as was chewing (4%), burning and cooking (2%) [ Figure 4 ]. Three modes of administration were used. Herbal products were primarily administered orally (98% of cases), mostly in liquid form (88%). Administration by mastication was also recorded (10% of cases) as was treatment by vapor bath (2% of cases) [ Figure 5 ].
DISCUSSION
The results of demographic data showed that most knowledgeable interviewees were male (65%) of average age >50 years. A previous study found that women (69%) frequently used more medicinal plants than men (31%) [145] . Uniyal et al. [146] also found that men knew comparatively more about plant-based medicines than females because women were occupied by household working pressure. In Gabon, women tender house gardens and are more ready than men to bring out the first health care. Respondents were dominated by aged people (>50 years). This experience is consistent with the study of Etuk et al. [147] , in which showed the estimated age range of respondents was 40-70 years. Others have documented a profound and growing knowledge gap regarding medicinal plants between old and young people [148] . According to Uniyal et al. [146] , the younger generations are ignorant of the vast medicinal resources available in their surroundings and are occupied in the search for money through market resources. Transmission of traditional medicinal knowledge from one generation to the next is thereby under threat [13, 16] .
It was also found that plant-based medicinal knowledge was more prevalent among people living in rural rather than urban area as described earlier by Vashistha [149] . Indeed, in a rural area, endogenous knowledges being more preserved [150] , people resort, culturally, to the use of traditional medicine and herbal drugs are socioeconomically acceptable [151, 152] .
50 medicinal plants were exploited by both rural and urban people for the treatment of diabetes. Annonaceae was the most represented family. Members of the Annonaceae contain natural products with varied therapeutic properties, such as the anti flavonol taxifolin [153] , which is known to possess antidiabetic, antitumor, and anti-inflammatory properties [154] . In addition, Annonaceae acetogenins are potent mitochondrial toxins with anticancer and anti-HIV activities [154] . However, excessive use of A. muricata has been associated with atypical parkinsonism on the island of Guadeloupe [155] .
Among plant components used for medicinal purposes, stem barks were most often used followed by leaves in accord with the findings of other investigators [13, 16, 147] . Bark is easily collected and contains concentrated bioactive [58, 60] . However, leaves which also accumulate pharmacologically active principles reportedly are often used to manage diabetes [15, 156] . Whereas the collection of leaves does not induce plant damage, collection of bark, roots or the whole plant is destructive and may lead to species depletion [157] . Some respondents recognized and addressed this problem with a traditional ritual in which a coin was placed at the base of the tree and while the injured part was wiped with dead leaves. This practice reportedly was undertaken to facilitate a rapid regeneration of the excised part of the plant.
Herbal drugs were most commonly used as oral decoctions. This observed was in accordance with the work of Madingou et al., [68] who observed that healing plants are generally boiled in medicinal recipes and then taken orally by many healers in Gabon and also many other reports worldwide [158] [159] [160] .
Evaluating the bio-efficacy of the medicinal plants recorded, it was observed that each plant was mentioned at least twice by [142] [143] [144] people from different regions for the management of diabetes.
Botanicals names Biological properties Phytochemicals compounds References
Acacia auriculiformis
The literature also reports the use of some of these plants for diabetes treatment in others countries such as A. boonei has been studied in Nigeria [9] ; P. americana, studied in Nigeria and Brazil [109, 110] ; P. nitida in Nigeria and Cameroon [117, 118] .
Moreover, the literature reports antidiabetic properties of many of these plants. 15 of them would have hypoglycemic, hypolipemia the case of P. americana, P. guajava, C. citratus, C. pentandra, C. papaya, L. camara, A. muricata, and A. sativum [22, 109, 110] . C. pentandra would have both antihyperglycemic and hypoglycemic effects [46] . Guibourtia would have antioxidant and hypoglycemic [69, 70] . Since, the frequency of plant use citations by both traditional healers and literature is an indication of the pharmacological relevance of the plant and thus, of curative properties [156] , one may argue the therapeutic properties of some of the investigated medicinal plants which were evidenced by their studied pharmacological properties.
CONCLUSION
The study highlights the drug discovery great potential of the Congo Basin Forest. Nowadays, the management of diabetes is not the only fact of modern medicine, many medicinal based plants recipes are proposed by healers worldwide and deserve to be valued and rationalize.
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